. HSQC and HMBC NMR spectra of 1,2-dihydroxydiamantane (3). . 1 H-and 13 C-NMR spectra of 11-bromo-13 oxapentacyclo[7.4.1.1 4, 12 .0 2, 7 .0 6,11 ]pentadecan-1-ol (5).
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3.5. Spectra of 1,2-dibromodiamantane (17) Figure S9 . 1 H-and 13 C-NMR spectra of 1,2-dibromodiamantane (17).
S12
Figure S10. HSQC and HMBC NMR spectra of 1,2-dibromodiamantane (17).
S13
3.6. Spectra of 1,2-diiododiamantane (18) Figure S11 . 1 H-and 13 C-NMR spectra of 1, 2-diiododiamantane (18) . Figure S12 . COSY NMR spectrum of 1,2-diiododiamantane (18).
S15
3.7. Spectra of 1,2-dihydroxydiamantane carbonate (19) Figure S13 . 1 H-and 13 C-NMR spectra of 1,2-dihydroxydiamantane carbonate (19).
S16
Figure S14. COSY and APT-HSQC NMR spectra of 1,2-dihydroxydiamantane carbonate (19).
S17
3.8. Spectra of 1,2-dihydroxydiamantane sulfite (20) Figure S15 . 1 H-and 13 C-APT-NMR spectra of 1,2-dihydroxydiamantane sulfite (20).
S18
3.9. Spectra of 1,2-dihydroxydiamantane hydrogen phosphate (21) Figure S16 . 1 H-and 13 C-NMR spectra of 1,2-dihydroxydiamantane hydrogen phosphate (21).
S19
Figure S17. COSY and 31 P-NMR spectra of 1,2-dihydroxydiamantane hydrogen phosphate (21).
3.10. Spectra of 1,2-bis(2-chloroacetamido)diamantane (22) Figure S18 . 1 H-and 13 C-NMR spectra of 1,2-bis(2-chloroacetamido)diamantane (22).
S21
Figure S19. COSY and HSQC NMR spectra of 1,2-bis(2-chloroacetamido)diamantane (22).
S22
3.11. Spectra of 1,2-diaminodiamantane (23, R=H) Figure S20 . 1 H-and 13 C-NMR spectra of 1,2-diaminodiamantane (23, R=H).
S23
Figure S21. COSY and HSQC NMR spectra of 1,2-diaminodiamantane (23, R=H).
S24
3.12. Spectra of 1,2-bis(benzamido)diamantane (23, R=Bz) Figure S22 . 1 H-and 13 C-NMR spectra of 1,2-bis(benzamido)diamantane (23, R=Bz).
X-Ray crystal structure data for compounds 4 and 5
Compound 4: Summary of Data CCDC 1494601
Compound 5: Summary of Data CCDC 1494602
Diffraction data for 4 and 5 were collected at low temperatures on a Nonius FR591 diffractometer equipped with a Kappa CCD detector with Mo K α radiation from a rotating anode X-ray tube. All single crystals were coated with perfluorpolyether and mounted on Nylon loops. Space groups were determined by systematic abscences and the reflections collected were corrected for absorption effects using SADABS. 1 The structures were solved by direct methods using SHELXT and refined against F 2 using full-matrix least-squares techniques on all data with SHELXL-2015. 2 All nonhydrogen atoms were refined anisotropically. C-H hydrogen atoms were positioned geometrically and refined using a riding model. The O-H hydrogen atom was located in the electron density difference map and distances were set to ideal parameters. The isotropic displacement parameters of all hydrogen atoms were fixed to 1.2 times the U eq value of the atoms they are linked to and 1. Data for compound 5 were collected at 120 K. It crystallizes in the monoclinic unit cell P2 1 /n with one molecule in the asymmetric unit. The O-H hydrogen atom was refined semi-freely with the help of a distance restraint as described previously. The compound forms two hydrogen bonds to its symmetry equivalent (1-x, 1-y, 1-z).
Crystallographic data are reported in Tables S1-S10. Figure S23 . ORTEP plot of the structure of 4. Ellipsoids are set to 50% probability. (1) 1728 (1) 5449 (1) 3661 (1) 24 (1) O (1) 4850 (3) 6692 (2) 2839 (2) 26(1) C (1) 3623 (3) 6151 (2) 4684 (2) 18(1) C (2) 5144 (3) 6366 (2) 3858 (2) 18(1) C (3) 6982 (3) 6222 (2) 4459 (2) 20(1) C (4) 7258 (3) 6971 (2) 5557 (2) 22(1) C (5) 5977 (4) 7861 (2) 5609 (3) 26(1) C (6) 4118 (4) 7629 (2) 6042 (3) 24(1) C (7) 2832 (3) 7131 (2) 5078 (2) 23(1) C (8) 4255 (3) 6953 (2) 7160 (2) 24(1) C (9) 5258 (3) 6012 (2) 6842 (2) 19(1) C (10) 4266 (3) 5467 (1) 5751 (2) 17(1) C (11) 5483 (3) 4672 (2) 5256 (2) 18(1) C (12) 7284 (3) 5161 (2) 5027 (2) 20(1) C (13) 8270 (4) 5390 (2) 6264 (3) 24(1) C (14) 7216 (3) 6286 (2) 6655 (2) 22 (1) (2) 1.218(3) C(1)-C (7) 1.527(3)
S26

S28
1.0000 C(4)-C (14) 1.532(3) C(4)-C (5) 1.542(3) C(4)-H (4) 1.0000
0.9900 C(6)-C (8) 1.538(4) C(6)-C (7) 1.538(4) C(6)-H (6) 1.0000
0.9900 C(9)-C (14) 1.538(3) C(9)-C(10) 1.555 (3) C(9)-H(9) 1.0000 C(10)-C (11) 1.535(3) C(10)-H (10) 1.0000
0.9900 C(12)-C (13) 1.540(4) C(12)-H (12) 1.0000 C(13)-C (14) 1.525(3) C(13)-H(13A) 0.9900 C(13)-H(13B) 0.9900 C(14)-H (14) 1.0000 C(7)-C(1)-C (2) 109.03(18) C(7)-C(1)-C (10) 113.79(18)
106.03(14)
107.9 C(7)-C(6)-H (6) 107.9 C(1)-C(7)-C(6) 110.05(18)
108.6 (2) C ( (1) 30 (1) 30 (1) 19 (1) 7(1) 2(1) 1(1) C (1) 15 (1) 21 (1) 17 (1) 0(1) -1(1) 1(1) C (2) 20 (1) 17 (1) 16 (1) 0(1) 1(1) 1(1) C (3) 16 (1) 22 (1) 22 (1) 2 (1) 3 (1) 1(1) C (4) 18 (1) 19 (1) 27(1) -1(1) -2(1) -2(1) C (5) 27 (1) 15 (1) 34 (1) 1(1) -2(1) -1(1) C (6) 28 (1) 16 (1) 28 (1) -5(1) -1(1) 6(1) C (7) 21 (1) 22 (1) 25 (1) -1(1) -1(1) 8(1) C (8) 28 (1) 24 (1) 21(1) -6(1) 2(1) 6(1) C (9) 23 (1) 19 (1) 16 (1) -1(1) 0(1) 3(1) C (10) 18 (1) 17 (1) 16(1) 0(1) 2(1) 0(1) C (11) 24 (1) 15 (1) 17 (1) -1(1) 1(1) 2(1) C (12) 19 (1) 20 (1) 21 (1) 1 (1) 1 (1) 4(1) C (13) 20 (1) 23 (1) 26 ( Figure S24 . ORTEP plot of the structure of 5. Ellipsoids are set to 50% probability. (1) 6980 (1) 173 (1) 6798 (1) 22 (1) O (1) 5024 (2) 4158 (2) 5654 (1) 15 (1) O (2) 2640 (2) 5955 (2) 5235 (1) 20(1) C (1) 4926 (2) 1567 (2) 6317 (1) 14(1) C (2) 5916 (2) 3365 (2) 6172 (1) 14(1) C (3) 6100 (3) 4779 (2) 6645 (1) 19(1) C (4) 4218 (3) 5024 (2) 6913 (1) 19(1) C (5) 2541 (3) 5713 (2) 6492 (1) 19(1) C (6) 1779 (2) 4331 (2) 6030 (1) 16(1) C (7) 2944 (2) 4272 (2) 5515 (1) 16(1) C (8) 2385 (2) 2679 (2) 5120 (1) 18(1) C (9) 2422 (2) 885 (2) 5445 (1) 18(1) C (10) 4383 (2) 398 (2) 5784 (1) 16(1) C (11) 870 (2) 995 (2) 5854 (1) 20(1) C (12) 1459 (2) 2451 (2) 6297 (1) 16(1) C (13) 3257 (2) 1816 (2) 6681 (1) 16(1) C (14) 3716 (3) 3189 (2) 7164 ( 
S35
0.799(16) C(1)-C (13) 1.537(2) C(1)-C (10) 1.538(2) C(1)-C (2) 1.547(2) C(2)-C (3) 1.523(2) C(2)-H (2) 1.0000
0.9900
0.9900 C(4)-C (14) 1.530(2) C(4)-C (5) 1.537(3) C(4)-H (4) 1.0000
0.9900 C(6)-C(7)
1.541(2) C(6)-C(12) 1.545(2) C(6)-H (6) 1.0000 C(7)-C (8) 1.520 (2) C (8) (1) 14 (1) 18 (1) 12 (1) 4 (1) 2 (1) 1(1) O (2) 22 (1) 21 (1) 18 (1) 8 (1) 8 (1) 7(1) C (1) 15 (1) 16 (1) 12 (1) 3 (1) 0 (1) 2(1) C (2) 13 (1) 16 (1) 12 (1) 2 (1) 1(1) -1(1) C (3) 20 (1) 20 (1) 17 (1) -3(1) 3(1) -6(1) C (4) 25 (1) 20 (1) 14 (1) -5(1) 3(1) -3(1) C (5) 23 (1) 17 (1) 19 (1) - 2(1) 8 (1) 1(1) C (6) 16 (1) 17 (1) 15 (1) 0 (1) 3 (1) 2(1) C (7) 14 (1) 18 (1) 15 (1) 4 (1) 2 (1) 3(1) C (8) 17 (1) 26 (1) 13 (1) -1(1) 1(1) 3(1) C (9) 18 (1) 20 (1) 16 (1) -6(1) 1(1) -1(1) C (10) 18 (1) 14 (1) 16 (1) -1(1) 3(1) 0(1) C (11) 16 (1) 22 (1) 21 ( (12) 14 (1) 18 (1) 16 (1) 0 (1) 4(1) -2(1) C (13) 17 (1) 17 (1) 13 (1) 2 (1) 3(1) -2(1) C (14) 23 ( Figure S25 . Fragmentation of the diamant-1-oxyl radical (7) in the presence of bromine; relative DH 298 of stationary points in kcal mol -1 at M06-2X/cc-pVTZ, critical interatomic distances in Å. The cage opening of radical 7 through a low barrier (7.1 kcal mol -1 , transition structure TS1) leads to the carbon-centered radical 8 with opened diamantane cage that is 3.1 kcal mol -1 less stable than 7. Open form 8 is captured with Br 2 to form ketobromide 9.
S42
Figure 26. Formation of hydroxybromide 2 from ketobromide 9; relative DH 298 of stationary points in kcal mol -1 at M06-2X/cc-pVTZ, critical interatomic distances in Å. Three transition structures were located that could possibly lead to cage reconstruction and formation of 11. The transition structures for the intramolecular proton transfer either to the oxygen (TS2, 39.9 kcal×mol -1 ) or bromine (TS3, 31.5 kcal mol -1 ) are much too high in energy to be operative. In contrast, proton transfer to the opposite carbon (TS4, 16.4 kcal mol -1 ) is more likely. This suggests that the electrophilic attack of the positivated bromine on the carbonyl group may cause the observed proton shift in 9 that is followed by cage reconstruction.
